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Assumptions and Approximations
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METHODS)FIRSTPOLEDORINATES
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2. I61I)RE"ROND(YlIM_P£GIONS"
A. SENSITIVETOEXCITATION
1, EXTERIOREXCITATIONBETTERIHANINJECTION
41,
B. HELPSIF IT IS DORINANTPOLE
, 3. DEPLETIONLAYERAPPROXIMATIONS
; A, PROBI.BCS
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2. CAPACITANCE
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EXCEPTION:PENETRATINGRADIATION
6. SIMPLERECOMBIr_1ION
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B, SINGLERECOMBINATIONLE'V,EL
C. LOWPROBABILITYOFOCCUPATION
D. LEVELNEARHIT)GAP
7. SIMPLESTRUCTURE& CONSTANTKNOWNPHYSICALPARAR_TERS
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B. KNOWN,,u.
C. NODRIFTFIELDS
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E. ZEROOR INFINITERECOMBINATIONVELOCITIES
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Second Generation
EQUI_NTS
i. I'fJ_SU_MULTIPLEPAPJ@IETERS 4.
2. ACCOUNTFORC£M_LE.XDEVICEBEHAVIOR,I'IULTI_GION !
NONUNIFO_]_,DRIFTFIELDS,B_, JUNCTIOI_
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I
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1. TWOPIECESOF DATAFRO_.SINGLERESPONSE
A. EIGENVALUE,IGENVECTOR
I, SCCD
B. REALPART,IMAGINARYPART
z. MLM
.. zI. IPIPEIY_NCE t
. 2. VARYEXTERNALPARAMETERS ._
A. HIGHERORDERPOLESCONTAININFOIgJ,ATIONABOUT
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B. RESOLVEPOSITION/SHAPEOFHIGHERORDER i
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" Three Variable Parameters Identified as Useful
, i. SPATIALLYVARYINGEXCITATION
A. DIFFERENTMINORITYCARRIERDISTRIBUTIONS
•. B. VARIESDEGREEOFEXCITATIONOFFARTICULAR
EIGENMODE.REGIONANDDEPTHRESOLUTION
C. ASI.BIC,MLM
j 2. TIMEVARYINGEXCITATION
A. MODULATIONFREQUENCYORFREQUENCYONTENT
(PULSEXCITATION)VARIED
- B. CONTRIPUTIONOFPOLETORESPONSEISi
INCREASEDASASSOCIATEDKNEEFREQUENCYISPASSEl)
C. HI.M,CAPACITANCECONDUCTANCE
i
3. VARYINGBOUNDARYCONDITION
A. BIASATJUNCTIONRSURFACE
B. SHAPEOFEIGEIelODE_,DPOSITIONFEIGENVALUE
CHANGES
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Multiparameter Multiregion Measurements
NUMBEROF MEAS
REASUREP VARIED QUA,IT. PLUS Z TIMES
METHOD EXCITATION QUANTITY PARAMETERS NUMB OF VAR. PAR. REFERENCE _.
Isc-Voc PENETRATING TIME BOUNDARY 2 B.H. ROSE
PHOTO-DECAY LIGHT DEPENDENT CONDITIONS H.T. WEAVER
CURRENT OR J. APPL PHYS 238
JUNCTION 54 (1983)
VOLTAGE
PHOTO-COND. PENETRATING INTEGRATED NONE 2 S. ERANEN
DECAY LIGHT CONDUCTIVITY M. BLOMBERG
AT TWO TIMES J APPL. PHYS.
DURING SQUARE 2372 11984)
PULSE RESPONSE
CAPACITANCE INJECTION DYNAMIC FREQUENCY 4(6) A. NEUGROSHELET. AL.
CONDUCTANCE DIFFUSION (BIMJNDARY IEEE TRANSACTIONS
CAPACITANCE CONDITIONS) ED-24 485 (1978)
& CONDUCTANCE
SCCD INJECTION STEADY STATE NONE 2 TOE-NON JUNG ET. AL.
& TIME IEEE TRANSACTIONS
DEPENDENT ED-3I 588 (1984)
CURRENT i
ASLBIC LIGHT STEADY WAVELENGTH 2 M. NOLF ET. AL.
. STATE 17 PHOTOVOLTAIC
CUgRENT SPECIALISTS CONF.
1984
! EBIC ELECTRON STEADY ENERGY 2 L.D. PARTAIN ET. AL.
i BEAN STATE 17 PHOTOVOLTAICCURkENT SPECIALISTS CONF.
1984
"_ SMLN NODULATED MODULATED FREQUENCY 6 (8) M. NEHHOUSE
! LIGHT CURRENT WAVELENGTH JPL CONTRACT
._ (VOLTAGE) (BOUNDARY 956290 REPORTS
MAGNITUDE & CONDITIONS) _ '
PHASE j
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T
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Rangeof Poles
D
short circuit I/T + _-_ minimum 8
D
I/T + _r g maximum i
s" open circuit I/T minimum
D _ maximum
sd
exact value determined by-_-
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>> 1/L z
th n pole position determined by s, d, D and not by T
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d.C
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d ¢,_(x)
v(x,t) = I_ D 1 h(x)dxo -d-ZC+ _-
I
d z (x)
= fm_ _mc h(x)/D dx
o _z" + 1/L 2 ,
i -
_J •. if L >> d than _
:{ t
I d Omz(x)
= ~ f_m h(x)/D dx~ c No L dependence
o _
I
for a.c. L = L/JI + i_T _ :
dxn(x,t) = c i+ i_T
_" + L z
d _m2(x)h(x)/D dx
if L >> d than
C
d _m2(X)h(x)/D dx
' c ico Still no L dependence
o _+_
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MLM Junction Capacitance
o FULLSIZEDDEVICESHAVE.1 TO .5 .,,F JUNCTIONCAPACITANCE
dl.
o WITHIOA LOADRC,",..,30TO160 I(l.lz
. 0 INFLUENCEIDENTIFIEDWITHREVERSEBIASEFFECTON 3DBPOINT
'" o SOLUTION=REDUCEAREAANDLOADRESISTANCE,MEASUREAND
ACCOUNTFOREFFECT,WORKATOPENCIRCUIT
WITHBIASLIGHT
Summary
-. o UTILIZEDMODELTOFORMULATEPROBLEM
o REVIEWEDCLASSICALMETHODCLASSIFYINGAND
IDENTIFYINGLIMITINGASSUMPTIONSAND
SIMPLIFICATIONS
0 IDENTIFIEDANDANALYZEDTECHNIQUESREQUIRED
• FOREXTENSIONFCLASSICALMETHODSFOR
MULTIPARAF_'TERMULTIREGIONMEASU_T
o CONSIDEREDIMPLICATIONSFORTHINREGIONS : '
o BUILTMODULATEDLIGHTMEASUREMENTFACILITY
ANDMADEMF.ASU_NTSSHOWINGTHELARGE
EFFECTSOFJUNCTIONCAPACITANCE
Future
o A MORECOMPLETEXPERIMENTALEVALUATIONF SMLM
o AN ANALYTICALTREATMENTTOHELPRIGOROUSLY
DECONVOLVEMULTIPOLE,MULTIPARAMETERAND
MULTIREGIONDATA
o COMPUTERSIMULATIONSTO EMPIRICALLYEVALUATE
ANALYTICALTECHNIQUESANDMODELMULTIPARAMETER,
..... MULTIREGION..DRIFTFIELDANDBANDGAPNARROWING
.,. EFFECTS
o USEANALYSISANDSIMULATIONSTO ADDRESSQUESTIONS
r OF RESOLUTION,SENSITIVITYANDUNIQUENESS
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